Abstract: -Diabetes is a serious health problem today. Most of the people are unaware that they are in risk of or may even have type-2 diabetes. Type-2 diabetes is becoming more common due to risk factors like older age, obesity, lack of exercise, family history of diabetes, heart diseases . Along with good lifestyle and healthy diet, reduces the risk of development of type 2 diabetes for treatment of elder people , proper care of diet, exercise and medication as well is more important.. The research in developing intelligence knowledge base systems in diabetic domain is important for both health industry and diabetes patients. Recently expert systems technology provides an efficient tools for diagnosing diabetes and hence providing a sufficient treatment. The main challenge in building such systems is the knowledge acquisition and developing of the knowledge base of these systems. Our research was motivated by the need of such an efficient tool. The main objective of this paper is gathering knowledge acquisition for developing the knowledge base of diabetic type-2 diet. Therefore, the paper presents the main phases of knowledge acquisition process on the development of fully automated healthy meal planner for diaptic-type-2.
Introduction
Diabetes is one of the major risky diseases for health care in our lives. If people were aware of the factors of diabetes and know how much risks they are of getting diabetes, diabetes may be prevented early [1] . Type 2 diabetes is a disease resulting from a relative, rather than an absolute, insulin deficiency with an underlying insulin resistance. Type 2 diabetes is associated with obesity, age, and physical inactivity [2, 3] . It is more common as compare to type-1 diabetes, usually 90 to 95%. It is diagnosed in both adults and young people. In this type pancreas does not produce enough insulin to control keeping blood sugar level within normal ranges. Actually it is serious type of diabetes where mostly people are not aware they are suffering from it. Three major causes of diabetes type 2 are lifelong bad diet, inactive or sedentary lifestyle, and overweight [4] .
On the other hand the research in developing intelligence knowledge base systems in diabetic domain is important for both health industry and diabetes patients .Expert system is a computer program that provides expert advice as if a real person had been consulted where this advice can be decisions, recommendations or solutions. A few numbers of expert systems are utilized in diabetic health research where each of these systems attempts solving part or whole of a significant problem to reduce the essential need for human experts and facilitates the effort of new graduates [5] .
The paper is organized as follows. Section 2 presents major risk factors Diabetic Diet and Diabetic Food Pyramid. Section 3 describes the related work, and in section 4 present the knowledge acquisition and representation process. Conclusion is given in the last section.
Diabetic Diet and Food groups

Diabetic Diet
Diabetic Diet for diabetics is simply a balanced healthy diet which is vital for diabetic treatment. The regulation of blood sugar in the non-diabetic is automatic, adjusting to whatever foods are eaten. But, for the diabetic, extra caution is needed to balance food intake with exercise, insulin injections and any other glucose altering activity. This helps diabetic patient to maintain the desirable weight and control their glucose level in their blood. It also helps to prevent diabetes patient from heart and blood vessel related diseases [6] .
Research shows that regardless of the makeup of the diet, eating just enough calories to maintain an ideal weight is the most effective dietary strategy to prevent the onset of diabetic. Recommendations of diabetic diet differ for person to person, based on their nutritional needs, lifestyle, and the action and timing of medications. [7] In Type 2 diabetic, the concern may be more oriented to weight loss in order to improve the body's ability to utilize the insulin it does produce. Thus, learning about the basic of food nutrition will be able to help in [7] . See table 1. The Diabetes Food Guide Pyramid is a tool that shows how much you should eat each day from each food group for a healthy diet. The Diabetes Food Guide Pyramid is the best food guide for people with diabetes. The Diabetes Food Guide Pyramid places starchy vegetables such as peas, corn, potatoes, sweet potatoes, winter squash, and beans at the bottom of the pyramid, with grains. These foods are similar in carbohydrate content to grains. Cheese is in the Meat and others group instead of the Milk group because cheese has little carbohydrate content and is similar in protein and fat content to meat. [8] .
Choosing foods from the Diabetes Food Guide Pyramid can help you get the nutrients you need while keeping your blood glucose under control [8] .
Foods that are high in carbohydrates increase blood glucose levels and are in the Grains, Beans, [11] introduced the ability to access diabetic expert system from any part of the world. They collect, organize, and distribute relevant knowledge and service information to the individuals. The project was designed and programmed via the dot net framework. The system allows the availability to detect and give early diagnosis of three types of diabetes namely type 1, 2, gestational diabetes for both adult and children.
W.Szajnar and G.Setlak(2011) [12] proposed a concept of building an intelligence system of support diabetes diagnostics, where they implemented start-of-art method based on artificial intelligence for constructing a tool to model and analyze knowledge acquired from various sources. The initial target of their system was to function as a medical expert diagnosing diabetes and replacing the doctor in the first phase of illness. Diagnostics the sequence of dealing with their system were as flow: (1) getting patient information and symptoms (2) competing basic medical examination in details (3) based on
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previous information the system find out whether the patient has diabetes and decides whether it is type1 or type2. The systems used decision tree as a model for classification.
S. Kumar and B. Bhimrao (2012) [13] developed a natural therapy system for healing diabetic, they aim to help people's health and wellness, which don't cost the earth. Their main goal was to integrate all the natural treatment information of diabetes in one place using ESTA (Expert System Shell for Text Animation) as knowledge based system. ESTA has all facilities to write the rules that will make up a knowledge base. Further, ESTA has an inference engine which can use the rules in the knowledge base to determine which advice is to be given to the user. Their system begins with Consultation asking the users to select the disease (Diabetes) for which they want different type of natural treatment solution then describes the diabetes diseases and their symptoms. After that describes the Natural Care (Herbal /Proper Nutrition) treatment solution of diabetes disease.
Bayu Adhi Tama, Rodiyatul F. S. And Hermansyah [14] proposed and boosted algorithm acquires information from historical data of patient's medical records of Mohammad Hoesin public hospital in Southern Sumatera. Rules are extracted from Decision tree to offer decision-making support through early detection of Type-2 diabetes mellitus for clinicians, table 2. 
Knowledge representation
Knowledge representation allows one to specify and emulate systems of a growing complexity. Knowledge representation schemes indeed have known an important evolution, from basic schemes supporting a rather heuristic approach, to advanced schemes involving a deeper consideration of the various dependencies between knowledge elements [15] . The main Types of diabetes are Type1, Type2 and Gestational [16] . figure 3 describes Knowledge representation of the diabetic serving. 
Food groups servings
Some diseases increase the risk of diabetic disease and affect the number of serving in the food groups , the major diseases we get from our Knowledge acquisition are Anorexia, Surgery , Blood pressure, Typhoid, Bitter, Liver problems, Heart disease and Gout . Other factors affect the serving are the patient activity, and weight see fig 4. The figure shows the relation of food groups and serving allowed for each group for the diabetic patient. 
knowledge management
The following is the algorithm to specify the numbers of serving to each patient according to fig 4. 1. Determine whether the patient is slim or moderate or obese.
2. Determine whether the patient activity is high or moderate or little. If ((gout =1) or (Heart disease=1) or (Bitter=1) or (liver problems=1) or (Blood pressure=1) or (Typhoid=1)) then protein-servings=2 else protein-servings=3
If ((gout =1) or (Heart disease=1) or (Bitter=1) or (liver problems=1) or (Blood pressure=1) or (Typhoid=1)) then milk-servings=2 else milk-servings=3
Conclusions
Type-2 diabetes is the most common form of diabetes. This paper presents the first phase of developing an efficient expert system for diabetic Type-2 diet. The structure of the system contains three steps. First calculate total needs of calories, second determines the amount calories of the items and finally determines the proper diet. Self-monitor for patient of type 2 diabetes is possible by getting proper amount of daily proper diet satisfy the amount of calories. The servings of meals calculate according to Body Mass Index (MBI) and the type of activity for the patient and the additional patient diseases. The food groups contain the same amount of carbohydrate, protein, fat, and calories Sudanese food
